The aim of this paper is to introduce interval trapezoidal neutrosophic set which is a combination of trapezoidal fuzzy numbers and interval neutrosophic set. The paper presents some operational rules, the score and accuracy functions of interval trapezoidal neutrosophic numbers. Then, some aggregating operators under interval trapezoidal neutrosophic information which are called interval trapezoidal neutrosophic number weighted arithmetic averaging (ITNNWAA) operator and interval trapezoidal neutrosophic number weighted geometric averaging (ITNNWGA) operator, are proposed, and their properties are investigated in detail. Furthermore, based on these operators a multi-attribute decision making method is developed. Finally, a numerical example is presented to illustrate the application and effectiveness of the proposed method.
Introduction
In order to handle various types of uncertainties theory of fuzzy sets (FSs) [1] was introduced by Zadeh in 1965. Fuzzy set theory has been utilized in various field with imprecise information. Although fuzzy set theory is a useful tool for modeling of problems including uncertainty information, in some cases to determine membership function, which characterizes a fuzzy set, may be too difficult. To avoid this difficulty, concept of interval valued fuzzy set (IVFSs) [2] was proposed. Subsequently, to handle with lack of knowledge of non-membership degrees intuitionistic fuzzy sets (IFSs) [3, 4] was defined. Concept of vague set [5] was introduced in 1993, and Bustince and Burillo [6] showed that vague set and Atanassovs IFSs are equivalent mathematically.
Although the FSs theory and IFSs theory have an important role for dealing with problems including uncertain information, it is not enough for modeling of problems including indeterminate and inconsistent information in real decision-making. Therefore, the theory of neutrosophic set (NS) [7] was first introduced by Smarandache as a generalization of fuzzy set , interval valued fuzzy set, intuitionistic fuzzy set, interval valued intuitionistic fuzzy set, paraconsistent set, paradoxist set and tautological set. An NS are identified by three functions called truth-membership function, indeterminacy-membership function and falsity-membership function which are independent from each other. In some applications in engineering and science modeling of the problems with NSs have some difficulties. In order to overcome difficulties, single valued neutrosophic set (SVNS) [8, 9] which is a subclass of NS was proposed. While in a NS truth, indeterminacy and falsity membership values are real or non-real subset of ] − 0, 1 + [, in a SVNS truth, indeterminacy and falsity membership values are real values in interval [0, 1] . SVNS is quiet useful tool in scientific and engineering fields that contain uncertainty, imprecise, incomplete, and inconsistent information. Many researcher have studied on decision making method under single valued environment. For example, Sahin et al. [10] introduced correlation coefficient of single valued neutrosophic hesitant fuzzy set and application in decision making, Ye [11] studied multi-criteria decision making by weighted correlation coefficient of SVNS. Ye [12] also developed single-valued neutrosophic cross-entropy for multi-criteria decision-making problems. An interval valued neutrosophic set INS is a generalization of a NS. In 2005, for this purpose Wang et al. [13] defined the concept of INS. Many MCDM were developed under interval neutrosophic environment. For example, Tian et al. [14, 15] provided MCDM method based on a cross-entropy with interval neutrosophic sets, Ye [16] proposed similarity measures between interval neutrosophic sets, and gave their applications in MCDM. In order to take the readers more information about neutrosophic set and its applications in decision making problems are as follows: (See [17, 18, 19, 20, 21, 22, 23] ).
Since in any MCDM problem, the end solution must be obtained from synthesis of performance degrees of criteria [24] , the aggregation of information is fundamental factor. Therefore, many decision makers introduced various types of aggregation operators on MCDM and MADM problems with assessment on [0,1] (See [25, 26, 27, 28, 29, 30, 31, 32, 33] ), proportional assessment on [1/9,9] and linguistic assessment [34, 35, 36] . In generally, decision makers working in scientific and engineering use weighted arithmetic average operator and the weighted geometric average operator ( [37, 38] ). Therefore, these aggregation operators are important tools for aggregating fuzzy information, intuitionistic fuzzy information, interval-valued fuzzy information, and interval-valued intuitionistic fuzzy information in the decision-making problems recently (See [39, 40, 41, 42] ).
The importance of scientific and engineering point of view, the most of the decision makers commonly used weighted arithmetic average operator and the weighted geometric average operator ( [43, 44] ), which have been applied in decision making problems. Therefore, these aggregation operators are important tools for aggregating fuzzy information, intuitionistic fuzzy information, intervalvalued fuzzy information, and interval-valued intuitionistic fuzzy information in the decision-making problems recently in [45, 46] . However, neutrosophic set generalizes above sets in philosophical point of view, but neutrosophic set and set-theorectic operators are specified with scientific and engineering point of view.
Ye [47] suggested a MCDM method using aggregation operators for simplified neutrosophic set. Also, some decision making problems have been developed by using the method of aggregation operators on triangular intuitionistic fuzzy sets proposed by Liu and Yuan [48] . Triangular intuitionistic fuzzy set characterized that its membership function and nonmembership function are triangular fuzzy numbers rather than exact numbers. Later, Wang [49] developed some MADM method by using the method of aggregations operators of triangular intuitionistic fuzzy numbers. Liu et al. [50] studied on multiple attribute decision making method based on weighted geometric averaging operator on interval-valued trapezoidal fuzzy numbers As a generalization of triangular intuitionistic fuzzy number. Liu [51] introduced weighted aggregation operators MAGDM method based on interval-valued trapezoidal fuzzy numbers. Wu et al. [52] developed an approach for multiple attribute group decision making problems with interval-valued intuitionistic trapezoidal fuzzy numbers. Further, Ye [53] extended the triangular intuitionistic fuzzy set to the trapezoidal intuitionistic fuzzy set in which main characteristic is that the values of its membership function and nonmembership function are trapezoidal fuzzy numbers rather than triangular fuzzy numbers, and he proposed trapezoidal intuitionistic fuzzy prioritized weighted averaging operator and trapezoidal intuitionistic fuzzy prioritized weighted geometric operator to find MCDM problems with respect to different priority level. Since NSs are model incomplete, indeterminate and inconsistent information, in modeling of human thinking are a suitable tool. With this point of view, some recent works by, Ye [54] introduced trapezoidal neu-trosophic set as a combination of trapezoidal fuzzy numbers and neutrosophic set, Liang et al. [55] suggested a MCDM using trapezoidal neutrosophic preference relation, Ji et al. [56] introduced fuzzy decision making framework for treatment selection based on the combined QUALIFLEX-TODIM method in trapezoidal netrosophic environment and also, Liang et al. [57] developed evaluation of e-commerce web-sites management systems under the environment of trapezoidal neutrosophic information. Li et al. [58] utilized power aggregation operators based on distance from average solution (EDAS) method under linguistic neutrosophic environments to develop MAGDM problems. Peng et al. [59] proposed single-valued neutrosophic hesitant fuzzy geometric weighted Choquet integral Heronian mean operator based on the combination of Heronian mean and Choquet integral operator, and then utilized this operator to develop a MACD problems for the applicability of the defined operator. Wang et al. [60] introduced interval neutrosophic probability with neutrosophic information and investigated several properties. Then, they developed a MCDM problem with interval neutrosophic information based on regret theory. Ji et al. [61] proposed for selecting an outsourcing provider based on the combined MABAC-ELECTRE method using single-valued neutrosophic linguistic sets. They finally provided an illustrative example to explain the utility and feasibility of their proposed method. Garg and Nancy [62] proposed linguistic prioritized aggregation operators which simultaneously the priority among the attributes and the uncertainty in linguistic terms under the linguistic single-valued neutrosophic set (LNSVNS), and utilized of this operator develop a multi-attribute decision-making approach. Motivated by the above works and best of our knowledge, there is no work available on interval trapezoidal neutrosophic numbers. In this purpose, we define concept of interval trapezoidal neutrosophic set, and the score and accuracy functions of interval trapezoidal neutrosophic set. To proposed multi-attribute decision making method under interval trapezoidal neutrosophic information, we define interval trapezoidal neutrosophic number weighted arithmetic averaging operator ITNNWAA and an interval trapezoidal neutrosophic number weighted geometric averaging operator ITNNWGA.
The rest of paper is organized as follows: In section 2, some fundamental concepts related to neutrosophic set and trapezoidal intuitionistic fuzzy set are given. In section 3, a trapezoidal neutrosophic set is defined as a generalization of trapezoidal intuitionistic fuzzy set, and introduced its some operational behaviors. Also the score and accuracy functions of trapezoidal neutrosophic set are defined. In Section 4, The operational rules and some properties of the score and accuracy functions of interval trapezoidal neutrosophic numbers are investigated. In Section 5, the aggregation operators ITNNWAA and ITNNWGA are proposed for aggregating interval trapezoidal neutrosophic information and investigated their properties in details. In Section 6, based on ITNNWAA and ITNNWGA operators and the score and accuracy functions of interval trapezoidal neutrosophic numbers, a multiattribute decision making method on interval trapezoidal neutrosophic information are developed. In Section 7, a numerical example is given to describe the application of the developed method. In Section 8, conclusion and future work is given.
Preliminaries
In this section, we recall briefly some basic concepts related to neutrosophic sets [7] and interval neutrosophic sets given in [13] which are necessary for this work.
Neutrosophic set is a part of neutrosophy, which includes the origin, nature, and scope of neutralities, as well as their interactions with different ideational spectra [7] , and is a powerful general formal framework, which generalizes the above mentioned sets from philosophical point of view. Definition of neutrosophic set is given in [7] as follows: Definition 2.1. [7] Let X be a space of points (objects), with a generic element in X denoted by x.
A neutrosophic set a in X is defined by 
Concept of single valued neutrosophic set is defined by Smarandache [8] and Wang et al. [9] as follow.
Definition 2.2. [9] Let X be a space of points (objects), with a generic element in X denoted by x. A SVNS is defined as:
where 
An INS is a generalization of a neutrosophic set, which has in real scientific and engineering applications. In 2005, [9] gave the following definition of INS. Definition 2.3. [13] Let X be a space of points (objects), with a generic element in X denoted by x. An interval neutrosophic set characterized by truth-membership function T A (x), indeterminacymembership function I A (x) and falsity-membership function 
Trapezoidal neutrosophic set
Trapezoidal intuitionistic fuzzy set is a generalization of triangular intuitionistic fuzzy set defined by Liu et al. [48] . Recently, Ye [54] introduced trapezoidal neutrosophic set which is based on the combination of trapezoidal fuzzy numbers and a single valued neutrosophic set. The following definition is the notion of trapezoidal neutrosophic set introduced by Ye [54] .
Definition 3.1. [54] Let X be a space of points (objects), with a generic element in X denoted by x. A trapezoidal neutrosophic set A in X defined in the form
For our convenience, let 3 and f 2 = f 3 , hold in a trapezoidal neutrosophic numbern, then trapezoidal neutrosophic numbern reduced to a triangular neutrosophic number. Here, we describe some operations between two trapezoidal neutrosophic numbers. 4 )⟩ be trapezoidal neutrosophic number, then score function of trapezoidal neutrosophic number defined by (Ye, 2015) as follows:
where the larger value of S(n), bigger the trapezoidal neutrosophic numbern. For special case, when t 2 = t 3 , i 2 = i 3 and f 2 = f 3 , then score function of trapezoidal neutrosophic numbern of Equation (1) reduces to following score function of triangular neutrosophic number
⟩ be a trapezoidal neutrosophic number, then accuracy function of trapezoidal neutrosophic number defined by Ye [54] as
where the larger value of H(n), higher the degree of accuracy of trapezoidal neutrosophic number n. Also, when t 2 = t 3 and f 2 = f 3 , then accuracy function of trapezoidal neutrosophic numbern of Equation (3) reduces to the following accuracy function of triangular neutrosophic number:
which is the special case for (3).
Interval trapezoidal neutrosophic set
In this section, we are interested to extend trapezoidal interval valued intuitionistic fuzzy set, to a interval neutrosophic set (INNS) to introduce interval trapezoidal neutrosophic set based with connection of trapezoidal fuzzy numbers and interval neutrosophic number (INNS) and its score and accuracy functions. Let us proposed definition of interval trapezoidal neutrosophic set as a generalization of interval valued intuitionistic trapezoidal fuzzy numbers. Definition 4.1. Let X be a space of points (objects), with a generic element in X denoted by x. An interval trapezoidal neutrosophic set A in X defined in the form
Therefore, an interval trapezoidal neutrosophic number
, which is the basic element of interval trapezoidal neutrosophic set. An interval trapezoidal neutrosophic number ITNN is a number consisting of 24 real numbers all belong to the interval
hold in interval trapezoidal neutrosophic numbern, then it reduces to an interval triangular neutrosophic numbers which is the special case of an interval trapezoidal netrosophic number.
⟩ be two interval trapezoidal neotrosophic numbers. Then following operations are hold:
We propose the definition of score and accuracy functions for an interval trapezoidal neutrosophic number based on the expected value of an interval trapezoidal fuzzy number defined by Ye [63] and the score and accuracy functions of a trapezoidal neutrosophic number defined by Ye [54] .
⟩ be an interval trapezoidal neutrosophic number, then a score function of an interval trapezoidal neutrosophic number defined as:
where the larger value of S(n), bigger the interval trapezoidal neutrosophic numbern.
hold in an interval trapezoidal neutrosophic number n in Equation (5), then Equation (5) reduces to a score function of an interval triangular neutrosophic number
which is the special case of Equation (5).
⟩ be an interval trapezoidal neutrosophic number, then an accuracy function of an interval trapezoidal neutrosophic number defined as:
where the larger value of H(n), bigger the interval trapezoidal neutrosophic numbern.
hold in an interval trapezoidal neutrosophic numbern in Equation (7), then Equation (7) reduces to an accuracy function of an interval triangular neutrosophic number as
which is the special case of Equation (7).
⟩ be two interval trapezoidal neutrosophic numbers. Therefore, S(n 1 ) and S(n 2 ) are scores ofn 1 ,n 2 respectively and H(n 1 , H(n 2 ) are the accuracy degrees ofn 1 and n 2 respectively. Then order relation of two interval trapezoidal neutrosophic numbers is defined in the following form:
Weighted aggregation operators of interval trapezoidal neutrosophic numbers
In aggregation information for decision making problem usually use weighted arithmetic averaging operator and geometric averaging operator. Here, based on the Definition 4.3 we propose these two operators for an interval trapezoidal neutrosophic numbers.
Interval trapezoidal neutrosophic numbers with weighted arithmetic averaging operator
. . , n) be an interval trapezoidal neutrosophic numbers. Then an interval trapezoidal neutrosophic number with weighted arithmetic averaging (ITNNWAA) operator is defined as:
where w j (j = 1, 2, . . . , n) is the weight of jth interval trapezoidal neutrosophic numbern 1j (j = 1, 2, . . . , n) with w j ∈ [0, 1] and
By the operations rules of an interval trapezoidal neutrosophic numbers in Definition 4.2, we give the following theorem. Proof: The proof of the above theorem can be proved by the method of mathematical induction. When n = 2, then
Thus, by method of mathematical induction the proof of the theorem is completed. 2 It is observed that when W = (1/n, 1/n, . . . , 1/n) T , then ITNNWAA operator reduces to an interval trapezoidal neutrosophic numbers arithmetic averaging operator. It is obvious that the ITNNWAA operator has the following properties: 
Theorem 5.3. Idempotency Property:
Letn 1j = ⟨ [(t L 1j , t L 2j , t L 3j , t L 4j ), (t U 1j , t U 2j , t U 3j , t U 4j )], [(i L 1j , i L 2j , i L 3j , i L 4j ), (i U 1j , i U 2j , i U 3j , i U 4j )], [(f L 1j , f L 2j , f L 3j , f L 4j ), (f U 1j , f U 2j , f U 3j , f U 4j )] ⟩ (j = 1) − = ⟨(min j t L 1j , min j t L 2j , min j t L 3j , min j t L 4j ), (max j i L 1j , max j i L 2j , max j i L 3j , max j i L 4j ), max j f L 1j , max j f L 2j , max j f L 3j , max j f L 4j )⟩ (n 1 ) + = ⟨(max j t U 1j , max j t U 2j , max j t U 3j , max j t U 4j ), (min j i U 1j , min j i U 2j , min j i U 3j , min j i U 4j ), min j f U 1j , min j f U 2j , min j f U 3j , min j f U 4j )⟩ Thenn − 1 ≤ IT N N W AA(n 11 ,n 12 , . . . ,n 1n ) ≤n + 1 .(11) = n ⊕ j=1 (w jn1j ) = ⟨ [(1 − n ∏ j=1 (1 − t L 1j ) w j , 1 − n ∏ j=1 (1 − t L 2j ) w j , 1 − n ∏ j=1 (1 − t L 3j ) w j , 1 − n ∏ j=1 (1 − t L 4j ) w j ), (1 − n ∏ j=1 (1 − t U 1j ) w j , 1 − n ∏ j=1 (1 − t U 2j ) w j , 1 − n ∏ j=1 (1 − t U 3j ) w j , 1 − n ∏ j=1 (1 − t U 4j ) w j )], [( n ∏ j=1 (i L 1j ) w j , n ∏ j=1 (i L 2j ) w j , n ∏ j=1 (i L 3j ) w j , n ∏ j=1 (i L 4j ) w j ), ( n ∏ j=1 (i U 1j ) w j , n ∏ j=1 (i U 2j ) w j , n ∏ j=1 (i U 3j ) w j , n ∏ j=1 (i U 4j ) w j )], [( n ∏ j=1 (f L 1j ) w j , n ∏ j=1 (f L 2j ) w j , n ∏ j=1 (f L 3j ) w j , n ∏ j=1 (f L 4j ) w j ), ( n ∏ j=1 (f U 1j ) w j , n ∏ j=1 (f U 2j ) w j , n ∏ j=1 (f U 3j ) w j , n ∏ j=1 (f U 4j ) w j )] ⟩ , = ⟨ [(1 − (1 − t L 1 ) n ∑ j=1 w j , 1 − (1 − t L 2 ) n ∑ j=1 w j , 1 − (1 − t L 3 ) n ∑ j=1 w j , 1 − (1 − t L 4 ) n ∑ j=1 w j ), (1 − (1 − t U 1 ) n ∑ j=1 w j , 1 − (1 − t U 2 ) n ∑ j=1 w j , 1 − (1 − t U 3 ) n ∑ j=1 w j , 1 − (1 − t U 4 ) n ∑ j=1 w j )], [((i L 1 ) n ∑ j=1 w j , (i L 2 ) n ∑ j=1 w j , (i L 3 ) n ∑ j=1 w j , (i L 4 ) n ∑ j=1 w j ), ((i U 1j ) n ∑ j=1 w j , (i U 2j ) n ∑ j=1 w j , (i U 3j ) n ∑ j=1 w j , (i U 4j ) n ∑ j=1 w j )], [((f L 1 ) n ∑ j=1 w j , (f L 2 ) n ∑ j=1 w j , (f L 3 ) n ∑ j=1 w j , (f L 4 ) n ∑ j=1 w j ), ((f U 1 ) n ∑ j=1 w j , (f U 2 ) n ∑ j=1 w j , (f U 3 ) n ∑ j=1 w j , (f U 4 ) n ∑ j=1 w j )] ⟩ , = ⟨ [(t L 1 , t L 2 , t L 3 , t L 4 ), (t U 1 , t U 2 , t U 3 , t U 4 )], [(i L 1 , i L 2 , i L 3 , i L 4 ), (i U 1 , i U 2 , i U 3 , i U 4 )], [(f L 1 , f L 2 , f L 3 , f L 4 ), (f U 1 , f U 2 , f U 3 , f U 4 )] ⟩ = n 1 . (B) Sincen − 1 ≤n 1j ≤n + 1 for j = 1, 2, . . . , n. Thus, n ∑ j=1 w jn − 1 ≤ n ∑ j=1 w jn1j ≤ n ∑ j=1 w jn + 1 . Therefore, according to (A),n − 1 ≤ n ∑ j=1 w jn1j ≤n + 1 , that is,n − 1 ≤ IT N N W
Interval trapezoidal neutrosophic number weighted geometric averaging operator
In this section, we propose interval trapezoidal neutrosophic number weighted geometric averaging operator and discuss its properties. 1, 2, . . . , n) be a interval trapezoidal neutrosophic numbers. Then, an interval trapezoidal neutrosophic number with weighted geometric averaging ITNNWGA operator is defined as:
IT N N W GA(n 11 ,n 12 ,n 13 , . . . ,n 1n ) =n
By the operation rules of interval trapezoidal neutrosophic numbers in Definition 4.2, we give the following theorem.
. , n) be a collection of interval trapezoidal neutrosophic numbers. Then their aggregated value by using the ITNNWGA operator is also an interval trapezoidal neutrosophic number, then
IT N N W GA(n 11 ,n 12 ,n 13 , . . . ,n 1n ) =n 
Proof:
The proof can be made in similar way to proof of Theorem 5.
2
It is observed that when W = (1/n, 1/n, . . . , 1/n) T , then ITNNWGA operator reduces to an interval trapezoidal neutrosophic number geometric averaging operator.
ITNNWGA operator satisfies the following properties Theorem 5.8. Idempotency Property: 1, 2, . . . , n) be a collection of interval trapezoidal neutrosophic numbers . If eachn 1j where j ∈ {1, 2, . . . , n} is equal ton,n 1j =n for j = 1, 2, . . . , n, then   IT N N W GA(n 11 ,n 12 , . . . ,n 1n ) =n.
Theorem 5.9. Boundedness property: Let us assumen 1j (j = 1, 2, . . . , n) be a collection of ITNNs. 
This property can be proved similarly as that of the property in Subsection 5.1.
Multi atribute decision making method by using ITNNWAA and ITNNWGA operators
In this section, we solve multi-attribute decision making problem by using ITNNWAA and ITNNWGA operators with score and accuracy functions on an interval trapezoidal neutrosophic information.
In multiple attribute decision making problem, let A = {A 1 , A 2 , . . . , A m } be a set of alternatives, and G = {G 1 , G 2 , . . . , G n } be a set of attributes related to alternatives. In this problem, decision makers evaluate each of alternatives with interval trapezoidal neutrosophic numbers according to each of criteria Thus, we can workout a interval trapezoidal neutrosophic decision matrix
where j = 1, 2, . . . , m and for k = 1, 2, . . . , n. We propose the following algorithm to obtained the solution of multiple attribute decision making problem with interval trapezoidal neutrosophic information by using ITNNWAA and ITNNWGA operators with score and accuracy functions. Algorithm Input: To Select best Alternatives . Output: Best alternative.
Step 1: We obtained q j (j = 1, 2, . . . , m) by using ITNNWAA operator: 
. , m).
Step 2: Next we obtained the value of S(q j ) (j = 1, 2, . . . , m) of overall interval trapezoidal neutrosophic numbers of q j (j = 1, 2, . . . , m) to find the rank of the alternatives A j (j = 1, 2, . . . , m). If scores value of S(q j ) and (q k ) are equal for two alternatives A j and A k respectively, then we required to calculate accuracy degrees of H(q j ) and H(q k ) to overall collective interval trapezoidal neutrosophic numbers to rank the alternatives A j and A k respectively by the accuracy degrees H(q j ) and H(q k ).
Step 3: We select the best alternative from the rank of all alternatives A j (j = 1, 2, . . . , m) according to S(q j ) (H(q j )) (j = 1, 2, . . . , m).
Step 4: End.
Illustrative example
In this part, we shall give a numerical result to establish probable depicted (See [64] ) assessment of technology commercialization with trapezoidal neutrosophic data so as to reach our proposed approach in this article. There is a committee which selects five viable emerging technology enterprises A t (t = 1, 2, . . . , 5). They choose four attribute to assess five possible rising technology enterprises as follows: Again, we using ITNNWGA operator to obtained overall interval trapezoidal neutrosophic information q j (j = 1, 2, .., n) for A j (j = 1, 2, . .., n) as follows: Step 2: Calculation of score values S(q j ) and accuracy values H(q j ) for overall collective interval trapezoidal neutrosophic information q j (j = 1, 2, 3, 4, 5). Based on Definition 4.3 different score values are obtained which are given in Table 1 for the operators ITNNWAA and ITNNWGA. Therefore, there is no need to compute the values of the accuracy function value. 
Step 3: Ranking of alternatives According to Definition 4.5 and score values obtained in Step 2, we see that S(q 5 ) > S(q 2 ) > S(q 4 ) > S(q 1 ) > S(q 3 ) (see Table 1 ) can be obtained for ITNNWAA operator. Therefore, the final ranking is Table 2 Table 2 ). Hence, as per this operator the best technology is A 2 , while the worst is A 3 . According to obtained two results above, the best technology is A 5 and A 2 and the worst one is A 3 (in both cases).
In this paper, proposed method is more valuable compare with relevant papers (See [50, 51, 65] ) which proposed multiple attribute decision making method based on weighted geometric averaging operator on interval-valued trapezoidal fuzzy numbers, weighted aggregation operators multi-attribute group decision-making method based on interval-valued trapezoidal fuzzy numbers and an approach for multiple attribute group decision making problems with interval-valued intuitionistic trapezoidal fuzzy numbers whereas decision in this proposed method on interval trapezoidal neutrosophic information. As earlier above mentioned, trapezoidal neutrosophic set is a generalization of trapezoidal intuitionistic fuzzy set and interval trapezoidal neutrosophic numbers is a generalization of intervalvalued intuitionistic trapezoidal fuzzy numbers. So, the proposed method is typical in applications point of view in decision making problems. Our method not only solve triangular and trapezoidal interval-valued intuitionistic fuzzy information but also triangular and trapezoidal neutrosophic information in decision making, but decision making in [50, 51, 65] are only on triangular and trapezoidal interval-valued intuitionistic fuzzy numbers. Thus, proposed method in this paper is more relevant generalization of existing decision making methods with triangular and trapezoidal interval-valued intuitionistic fuzzy information.
In most of the cases, to calculate the actual aggregation values of the alternatives, different aggregation operators have been used. Moreover, we used two aggregation operators mentioned in this manuscript, ITNNWAA operator or ITNNWGA operator, are all used to deal with different relationships of the aggregated arguments, which can provide more choices for decision-makers.
Conclusion and future scope of work
In this paper concept of the interval trapezoidal neutrosophic set and its score and accuracy functions are defined. Then, aggregating operators ITNNWAA and ITNNWGA, the score and accuracy functions on an interval trapezoidal neutrosophic information are introduced, and developed a multi-attribute decision making method based on the operators ITNNWAA and ITNNWGA and the score and accuracy functions on an interval trapezoidal neutrosophic information. ITNNWAA and ITNNWGA operators are used to aggregate interval trapezoidal neutrosophic information corresponding to each of the alternatives to obtain collective overall information of each alternatives, and then ranked the alternatives of the values of the score and accuracy function to choice most desir-able one. Finally, an illustrative example is given to demonstrate process of the proposed method. The main advantage of this method is that it is a useful method for solving multi-attribute decision making problem with interval trapezoidal neutrosophic environment which include indeterminate and inconsistent information. We think that the proposed method is useful tool to solve some other practical problems for aggregating information such as supply chain management system, software system selection problems and water resource schedule problems.
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